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Water, which cons i s t s of j u s t two coinmon elements, hydrogen 
and oxygen, i s one of the most amazing compoiinds in n a t u r e . Water 
i s indispensable for l i f e of p l an t s as well as animals. Water 
a c t s as a solvent fo r more compoxmds than any o ther l i q u i d p rov i -
ding i o n i c balance and n u t r i e n t s which support l i f e . Cosequently, 
b io log ica l poptilation of world 's waters exceeds t ha t on land . 
The freshwater h a b i t a t s a re as kale idoscopic as the land 
i t s e l f . Since time immemorial, freshwaters have always been 
of v i t a l importance to man and i t i s - i n t e r e s t i n g t o note tha t 
h i s ea r ly hab i t a t ion were within easy reach of lakes and r i v e r s . 
Man's primary concern with water was thought to be for dr inking, 
food and as a means of cleaning. But with the passing of t ime, 
man r ea l i s ed the inherent mysteries of aquat ic phenomenon and 
tha t water i s the bas i s for a l l l i f e a c t i v i t i e s . 
Although the percentage of u t i l i z a t i o n of water resources 
for purposes other than i r r i g a t i o n l a low a t p resen t , t h i s i s 
expected to r i s e appreciably i n the future with increasing 
i n d u s t r i a l i z a t i o n and power-generation through thermal and 
nuclear p l a n t s . There i s utmost need fo r laying maximtun emphasis 
on conservation and e f f i c i en t u t i l i z a t i o n of the ava i l ab l e water 
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resources. To achler^'^il^li objective technological and manage-
ment capabi l i t ies wil l have to be updated for t h i s purpose. The 
degradation of the environment through pollution, which has so 
far been neglected, needs to be given serious consideration 
while meOcing decisions relat ing to the future development. 
Environmental pollution in general and water pollution in 
par t icular are the burning problems of modem l i f e . Water i s 
said to be polluted when i t s quality degenerates due to sewage, 
indust r ia l discharge, degradation of proteinaceous materials 
and surface run-off water entering into the ponds, lakes and 
r ivers from lands treated with chemicals used to protect plants . 
In other words, environment for aquatic l i f e i s damaged beyond 
the reasonable l imi ts or the tolerance l imi t s . 
Streams, r ivers , lakes and reservoirs have been subjected 
to addition of gross amounts of domestic sewage, IndustrietL 
effluents (e .g. wastes from tanneries, pulp and paper mil ls , 
s teel mil ls , and chemical fac tor ies ) , agriculture^, wastes, mining 
wastes, urban run-off, radio-active materials, pest icides, waste 
heat, and nximerous other pol lutants . 
If the water quality of the Indian r ivers and streams gets 
degraded beyond certain l imi t s , the si tuat ion will go out of 
control, which will not only adversely affect a l l uses of water 
such as domestic, agriculture, aquaculture, indus t r ia l , recrea-
t iona l , aesthet ic , navigational and power generation, e t c . , but 
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the entire aquatic aysteai trill be thrown out of gear and may 
head towards a severe biological imbalance. The latter, if 
it happens, woxild be an ecological disaster. 
One of the episodes that made the problem felt in India 
was when the river Ganga was set ablaze near Monghyr, Bihar, 
in 1968. It was the oil discharged with effluent from Barauni 
oil refinery that had caught fire. This resulted in the closure, 
for a time, of the refinery and suspension of water supply to 
the town. Other episodes that followed include a large scale 
fish kill in the estuary near Goa due to the discharge of waste-
water containing ammonia and arsenic from a fertilizer factory; 
pollution of river Damodar due to discharge from steel and 
chemical industries in Bengal, and increase in the acidity of 
Kalu river near Kalyan due to the discharge of untreated waste 
waters from dye factories. In the same way, Istfge scale use of 
chemicals to protect crops from pests, and to control vectors 
of diseases in developing countries like ours, has become a 
source of serious concern. Some non-bio-degradable chemicals, 
even in small concentrations, pose a serious threat to human 
health because of the biomagnification in the food chain including 
fish and plants (Lokhande, 1983). 
India is one of the few countries in the world, where the 
need for environmental preservation is recognised and stressed 
in the constitution itself. Article 48(A) of the Directive 
Principles of the Constitution, lor instance, makes it the 
4 
responsibility of the state "to protect and improve the environ-
ment and to safeguard the forests and wildlife of the country. 
Similarly, Article 51(A) (g) makes it a duty of all the citizens 
to protect and improve the natural environment including forests, 
lakes, rivers and wildlife and to have compassion for living 
creatures". Legislative action has been implemented in the form 
of central water (Prrevention and control of pollution) Act of 
1974, and, more recently, the air pollution Act of 1981. 
Very recently, acid rains, another sovirce of pollution, 
due to its threatening complexity and destructiveness is most 
obviously felt in ponds, lakes and rivers, killing fishes and 
destroying phosphate resources on which phytoplankton and other 
aquatic plants depend for nutrients. 
The health control of water bodies can be compared to 
health control of human bodies. Medical research and experience 
here demonstrates what the human body can withstand, and how it 
react to for instance, too much food, toxic compounds or other 
harmful influences. 
Compared to medicine, hydrobiology is a young science. For 
hydrobiologist, it will be important to find principles and 
genereuL relationships applicable to water management. The 
planning of water quality management needs to be organised in 
a rational manner, based on sound limnological principles. 
Criteria for management need ti. be clearly defined. Management 
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plans must be formulated in. the oontezt of activities and. 
Interests areas, not just those within the boundaries of the 
water bodies. 
Among the freshwater bodies of India the number of ponds 
and tanks is undoubtedly large than those of lakes 8uad reser-
voirs. The ponds are rather small in area, are shallow and 
usually rain-fed. They are multifunctional in their uses, e.g., 
for bathing, washing, swimming, besides fish farming. Invariably 
they are present in the vicinity of villages, near places of 
religious worship and in gardens. 
Several factors have contributed to ponds as being favourite 
objects of studies by workers of India. Foremost among these are 
their relatively large numbers, seasonality related to monsoon 
and hot and dry summers, proximity, easy accessibility in view 
of lack of field equipments required for larger water bodies, 
individuals rather than collective approach, and their use in 
fish farming. 
Allgarh is one of the important district of Western U.P. 
and is richly supplied with numerous ponds, rivers and irrigation 
channels. Ponds of different kinds and different origin are 
found throughout the region. Many of these ponds are seasonal 
while few are perennial. The seasonal ponds are formed by 
digging the soil for the construction of roads and household 
purposes yet the longer once are made for the collection of rain 
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water for irrigation. Ridiifall controls the water supply of 
these ponds. 
There are about more thsui 500 ponds in Aligarh. Out of 
these, more than 50/j^  ponds are perennial, which can be exploited 
for fishery development. But step motherly treatment with these 
ponds have produced an adverse effect. 
In India, several contributions have been made in the field 
of hydrobiology (Pruthi, 1933; Das and Srivastava, 1956, 1959; 
Das, 1957, 1961, 1970; George, 1961a, 1966a; Verma, 1964; Khan 
and Qayyum, 1966; Vasisht, 1968; Vyas and Kumar, 1968; Sahai and 
Sinha, 1969; Khan, 1970; Khan et al., 1970; Unni, 1971, 1972; 
Tandon and Singh, 1972; Saksena and Adoni, 1973? Vasisht and 
Sharma, 1975; Zutshi and Khan, 1977; Vaas and Zutshi, 1978; 
Khan et ^., 1978; Mishra and Yadav, 1978; Swarup and Singh, 1979; 
Singh, 1980; Sark, 1982; Khatri, 1984a, 1984b; Singh and Rai,1984; 
Khan and Khan, 1985; Singhal et. al,, 1986). These are mostly from 
the Central and Northern regions of the country. 
Some important contributions from the Southern part of 
India are those of Ganapati (1949, 1955, 1957, I960); Oanapati 
and Chacko (1951); Chacko and Krishanamurthy (1954); Zafar (1964, 
1966); Subba Rao and Govind (1964); Sreenivasan (1964a, 1964b, 
1968, 1969, 1970, 1971, 1976); Hussainy (1965, 1967); Seetharamaiah 
(1966); Sumitra (1969); Munawar (1970); Seenayya (1971); Khatri 
(1984a, 1984b); Murty et al. (1984); Hosetti et. al. (1985), 
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The pub l i ca t ions from Eastern Ind ia are those of Michael 
(1965, 1969); Saha et a l . (1971); Moitra and Mukherji (1972); 
Jana (1973, 1974); Nasar and Munshi (1975); Bohra et a l . ( l 9 7 8 ) ; 
Roy et ^ . (1984); Datta et a l . (1984; 1985) and Singh et a l . 
(1985) and workers from Western India aretDeshnnikh et, a l . (1984) 
and Vankhede and Kulkami (1984). 
Among fxinctional aspects per ta in ing to Ind ia freshwaters , 
primary p roduc t iv i ty and energy flow s tud ies are the two l a rge ly 
attempted areas of research and a re based on the well known dark 
and l i g h t b o t t l e technique and t h e o r e t i c a l computations respec-
t i v e l y . These s t u d i e s have been ca r r i ed out by Sreenivasan 
(1963, 1964c, 1966, 1976); Qasim et ^ . (1969); Ganapati and 
Sreenivasan (1970); Kaul (1971); Khan and Qayytun (1971); Nasar 
and Munshi (1975); Haniffa and Pandian (1978); Khan and Zutshi 
(1979); Chakrabarti (1984);Nandee3ha and Keshavanath (1984); 
Thosar and Das (1984). 
Apart from the above general works, t h e r e have been spec i f ic 
s tud ies on zooplankton organisms. The zooplankton represent one 
of the most important group of aquat ic animals in r e l a t i o n to 
f i sh , p a r t i c u l a r l y in respect of the food. The majority of the 
economically important freshwater t e l e o s t s a r e known to pass 
throtigh a s tage in t h e i r l i f e h i s t o r y when they subs is t on 
zooplanktonic organisms for food. Besides, many ad\ilt species 
of commercially important major carps a re reported t o feed 
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selectively upon these oijgsmisms. Extensive year-round research 
on zooplankton and related limnological factors have been pub-
lished by George (l96la, 196lb, 1966a, 1966b); Nayar (1965, 1968, 
1970); Arora (1966a, 1966b, 1966c); Michael (1966, 1968); Moitra 
and Bhownick (1968); Khan et &l. (1970); Siuaitra (1970); Vasisht 
and Dhir (1970); Bhargava et. ^ . (1973); Patnaik (1973); Seenayya 
(1973); Ramamurthy and Ganapati (1975); Vasisht and Sharma(1976); 
Nasar (1977); Chourasia and Adoni (1985); Datta et gl. (1985); 
Sanaa and Pattanaik (1985); Khan et. gl. (1986); and Datta 
gt al. (1987). 
Our knowledge on the hydrobiology of polluted ponds in India 
is fragmentary. However, publications made by Hunawar (1966); 
Gosh (1974); Ali and Khan (1979); Handa (1980, 1981); Das (1982); 
Dakshini and Soni (1982); Handa et ^ . (1982); Thukral et. ^ , 
(1983); Chattopadhya al ^ . (1984),' Datta and Choudhuri (1984); 
Raina et lO,. (1984); Unni (1984); Arora et al. (1985); Singh and 
Bhowmick (1985); Tripathi and Srivastava (1985); Khan et gl. 
(1986) and Reddy and Venkateswarlu (1986) are worth mentioning. 
In the present investigations, efforts were made to study 
the acute environmental pollutants exercise their influence and 
magnitude in water bodies of Aligarh region with varying physico-
chemical and biological properties. 
For the study, two freshwater polluted ponds, namely Lai 
Diggi and Medical College pond, were selected. 
JJESCBl^mEm THE PONDS 
LAL DIGGI POND; The Lai Diggi i s a perennial freahwather sewage 
fed pond s i t u a t e d at a d i s tance of about two kms, south east of 
the Universi ty campus (Lat . 27°—53'N Long. 78°—04'B). I t i s 
more than hundred years old and i s almost squarish i n shape with 
i r r e g u l a r shore l i n e . I t i s a shallow eutrophic body of water, 
covering an earea of about 0.8 hec ta res with i t s depth varying 
from 8 fee t during monsoon months to about 2o3 feet during the 
summer. The usual sotirce of i t s replenishment i s r a i n water 
which i s fed through small nu l lahs present on the four comers 
of the pond and through surface run-off from the surrounding 
areas (Pig . 1 ) . 
All along the banks of the pond there i s a luxur ian t growth 
of sheesham (Dalbergia s i s s o ) . babul (Acacia arabica) and neem 
(Azadirachta indica) t r e e s . These t r e e s gene ra l ly cut off a 
f a i r l y good deal of s\mlight and thus deprive the pond of sunshine 
during ear ly and l a t e hours of the day. Considerable l i t t e r i s 
also deposi ted in the pond. There i s complete absence of aquat ic 
weeds in the pond. 
The pond i s used as a drainage basin i n to %diich drainage 
water sweeps from the surro\uiding l o c a l i t i e s and also for bathing 
purpose of the l i ve - s tock espec ia l ly buffa loes . Large q u a n t i t i e s 
of animal excreta , in the fona of dung and u r i n e , from the near ly 
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s i tua ted da i ry , a lso en te r s regi i lar ly , thereby contr ibut ing 
organic n u t r i e n t s to the pond. I t i s a l so f a i r l y i so l a t ed and 
i s used for the deposi t ion of n ight s o i l . 
Bottom of the pond contains mostly mud, stone, p a r t s of 
dead planktons and decayed aquat ic p l a n t s . The colour of the 
bottom mate r i a l s raiige from grey t o brown and blackish , during 
d i f fe ren t seasons of the year. 
The water of the pond i s tu rb id with luxur ian t growth of 
microscopic algae. I t s main f i sh inhab i t an t s are Puntius sophore. 
Esomus danr icus . Heteropneustes f o s s i l i s . Channa spp. and CIarias 
ba t racus . Leeches, f rogs, j a l murgi (Amauromis phoenicurus) and 
t o r t o i s e s a re also not uncommon. 
MEDICAL COLLEGE POND; This pond i s a sewage fed pond s i t ua t ed 
near J.N. Medical College and i s about 3 Km away from Zoology 
Department, A.M.U., Aligarh (P ig . 2 ) . I t covers a surface a rea 
of fciDout 0.56 heo t e r s . The shape of t h i s pond i s somewhat 
L-shaped. I t i s a man made and about 20 years o ld . The depth 
of the pond var ied from 10 to 12 f ee t . There i s not much f l u c -
tua t ions in the depth of the water as a tube-well constructed 
at one bsuik of the pond cont ro l s the water l e v e l except 'during 
monsoon months. Water from t h i s pond i s used in i r r i g a t i n g the 
f i e l d s where socia l fo res t ry i s ca r r ied out , espec ia l ly the 
guol^yptug p l a n t s . The pond rece ives medical e f f luents through 
two nul lahs and surface run-off from the adjoining f i e l d s . A 
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two meter wide area along Idie shore line was found to be covered 
with rooted aquatic plants and filamentous algae. The most common 
filamentous algae are the Cladophora« Spirogyra. Hydrodictyon 
Nitella and Chara. 
Its basin is very simple, flat and sloping. The bottom of 
the pond contains silt, clay, mud and sand particles which are 
generally introduced into this pond with the incoming water from 
adjacent fields during rainy season. Besides, dead plankton? 
and decayed aquatic plants are also found on the bottom. The 
colour of the bottom material ranges from dark grey to black in 
different regions. This pond too receives its nutrients from 
effluents as well as through regeneration of the nutrients from 
the decaying plants as well as through surface run-off coming 
from adjoining agricultural fields during rainy season. 
The pond is also used for fish culture especially major 
carps i.e. Labeo rohita. Gatla catla. Cirrhina mrigala and 
Qyprinus carpio. Different species of gastropods and few air 
breathing fishes (g,. fossilis. £. batrachus. Channa spp. and 
Vallago attu) have also been noticed during investigation. 
MAJERlAliii. AND METHODS 
Air and water temperature were recorded by a mercury 
thermometer graduated upto 100°C (1/10) at 9.30 a.m. 
Transparency was measured by a standard secchi d i sc with 
a diameter of 20 cm and divided i n to black a]nd white quardrants . 
The g r e a t e s t depth a t which the secchi d i s c Was v i s i b l e , was 
determined. 
Turbidi ty was d i r e c t l y determined by spectronic-20 spectro-
photometer (Bausch and Lomb) a t 650 wavelength. The ex t inc t ion 
coef f ic ien t was determined from the secchi d i s c readings using 
the formula: 
E C - ^^=^ • 
where D i s the raeucimum depth a t which the d i s c was v i s i b l e . 
Water ssunples for chemical anciLysis were co l lec ted from 
surface of the ponds over a period of 12 months from October, 
1985 to September, 1986 at monthly i n t e r v a l s exact ly at 9.30 a.m. 
Chemical ana lys i s was completed within 24 hours from the time of 
co l l ec t i on . Necessary precaut ions as recommended by Welch(1948) 
and APHA (1980) were followed during sampling and ana lys i s of 
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the samples. Free carbon dioxide was determined by t i t r a t i n g 
100 ml sample with 0.023N NaOH using phenolphthalein as an 
i n d i c a t o r . Carbonates and bicarbonates were est imated by 
t i t r a t i n g 100 ml sample with 0.02N hydrochlor ic acid so lu t ion 
using phenolphthalein and methyl oraz^e as i n d i c a t o r s (AFHA, 
1980). pH was determined with the help of Systronics por table 
pH meter. 
Analysis of the samples fo r DO determinat ions was made at 
the s i t e of co l l ec t ion following Winkler*s modified technique 
(AFHA, 1980). Duplicate samples were taken for each ana lys i s . 
The est imation of COD and f ive d a y ' s BOD at 20°C was also car r ied 
out according t o the procedure and precaut ions l a i d down by 
APHA (1980). 
The determinat ions of calcium and chlor ide ions were made 
according t o the procedure l a i d down by APHA (1980). Inorganic 
phosphate-phosphorus was determined by applying ammonium 
molybdate-blue method and s i l i c a by ammoniiuB molybdate-yellow 
method, while ammonia-nitrogen by N e s s l e r ' s reagent method 
(Barnes, 1959). 
Water samples for plankton ana lys i s were a l so col lec ted 
from the ponds over a period of 12 months i . e . from October 1985 
t o September, 1986. Por phytoplankton ana lys i s , 500 ml sample 
was taken and t r e a t e d with 5.0 ml of Liigol 's reagent (Bdmondson, 
1959). After 2^ hours of the addi t ion of Lugo l ' s so lu t ion . 
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q u a l i t a t i v e ani quan t i t a t i ve analyses were made of 20 ml con-
cen t r a t e , which was obtained by siphoning the supernatant 
l i q u i d . The genera of phytoplankton were i d e n t i f i e d and 
eniunerated following the works of Edmondson (1959) and Needham 
and Needham (1962). Phytoplankton were counted using 
Sedgwick-Rafter counting chajnber arid Whipple micrometer. The 
r e s u l t s were u l t imate ly converted to organisms per ml of water 
following Welch (1948). Colony coTints were only made for 
Anacystis . Ooelosphaerium. Merismopedia. Anabaena. and Nostoc. 
Zooplankton samples were col lected firom the surfaca waters 
by f i l t e r i n g 100 l i t e r s of water through a plankton net (mesh 
s ize 30 \i) taking care not t o d i s tu rb the water more. Samples 
were washed out in to wide mouth b o t t l e s and preserved with 10^ 
formaline. For ana lys i s , two sub-samples of zooplankton were 
taken in to a Sedgwick-Rafter c e l l and i d e n t i f i c a t i o n s of zoo-
plankton gind t h e i r countings were made following the works of 
Edmondson (1959), Nayar (1971), Pennak (1978) and Tonapi (1980). 
The r e s u l t s were then expressed in ntunber per l i t e r . 
Methods given by Trivedy and Goel (1984) were adopted for 
s t a t i s t i c a l analyses . 
RESULTS AND DISCUSSION 
TBMPERATURB: The temperature readings were taken at fixed 
stations and time, as these small bodies of water are liable 
to large diurnal fluctuations in temperature. The results are 
given in Tables 1,2 and illustrated in Fig. 3. The pattern 
of seasonal air and water temperature fluctuations largely agrees 
with the changes in the solar radiation. Surface water temperature 
is closely reflected to ambient air temperature. This is parti-
cularly true for shallow lakes and ponds (Bfford, 1967; Moss, 1969). 
The air temperature variations are affected by the cold, dry and 
hot wind waves during different seasons of the year. The winter 
is usually very cold whereas the summer is quite hot. The months 
of October, November, March and April were fo\md to be moderate. 
Temperature plays a crucial role in physico-chemical, biological 
and physiological behaviour of aquatic system. In the present 
study, maximum densities of various planktonic groups were 
usually observed during winter and post winter months when water 
temperature was most suitable for their growth and reproduction. 
But it is difficult to pin point the effect of temperature on 
the plankton, as a whole, because the response of vairious groups 
and species to different temperature regimes is different. 
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LIGHT 0ONDITION3! Probably all the events within a water body 
are directly or indirectly determined by the radiation which 
that water body receives. Natural waters exhibit great diffe-
rences in the degree to which sunlight can illuminate them and 
wide seasonal and diurnal fluctuations are noted (Hutchinson, 
1975)* Absorption of light is influenced by the molecular 
stzructure of water itself, by particles suspended in the water 
and especially by dissolved organic compounds (Wetzel and 
Likens, 1979). 
Values of transparency of the water, turbidity and extinction 
coefficient are given in Tables 3 to 6 and illustrated in Pigs. 4 
and 5. Wide seasonal fluctuations in transparency values were 
noted in Doth the ponds. In Lai Diggi pond, mean secchi disc 
transparency measurements ranged from 31.22 to 62.25 cm, the 
maximum in the month of Septemoer, 1986 and the minimum in the 
month of October, 1986 (Table 3 and Fig. 4). Secchi disc trans-
parency readings in the Medical College pond fluctuated between 
29.50 to 69.50 cm, the maximum value obtained in August, 1986 
and the minimum in the month of April, 1986 (Table 3 and Pig. 5). 
Monthly means of transparency values in Lai Diggi pond were found 
to be higher in winter (December to March) whereas in Medical 
College pond, it was during monsoon months (July to September). 
The transparency of these ponds depends upon the turbidity 
of water, which ia caused by micro-organisms and suspended 
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organic and Inoxganlo Jiflttters in the waters . Wide seasonal 
f l uc tua t i ons in the water t u r b i d i t y were observed. In Lai 
Dlggi pond, t u r b i d i t y var ied from 39.0 to 82.0% transmission 
at s t a t i o n 3^ and 44.0 to 83.0% transmission a t s t a t i o n S2. 
In Medical College pond, the water was most turbid in the month 
of Apr i l , 1986 (39.0 and 34.5% transmission) and l e a s t turbid 
during August, 1986 (96.0 and 88,0% transmission) a t both the 
s t a t i o n s . This may be due to high q u a n t i t i e s of t o t a l suspended 
so l ids and phytoplankton and v ice-versa (Tables 5 and 6 and 
Pigs . 6 to 9 ) . 
In order to determine the r e l a t i v e effect of t o t a l s o l i d s , 
t o t a l dissolved s o l i d s , t o t a l suspended s o l i d s , t u r b i d i t y and 
phytoplankton crop on the ex t inc t ion of l l ^ h t , c o r r e l a t i o n 
smalyses u t i l i s i n g a s e r i e s of 12 months average observations 
of t o t a l s o l i d s , t o t a l d issolved so l i d s , t o t a l suspended s o l i d s , 
t ransparency, t u r b i d i t y and phytoplankton were made. I t was 
fovnd. t ha t high transparency va lues were assoc ia ted with l e s s 
turbid waters (Tables 5 and 6 ) , whereas low transparency values 
were obtained in more turbid waters . In Lai Diggi pond water 
become more turbid during October. I t was due t o considerable 
amount of s i l t and organic turb id mater ia l entered along with 
the inflowing r a in water in the night a day before the sampling. 
In Medical College pond, higher vauLues of t u r b i d i t y were noticed 
during summer months (March to Jxine). I t was mainly due t o 
suspended organic d e t r i t u s . By the end of August monsoons are 
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over, the suspended s i l t and organic d e t r i t u s s e t t l e d down and 
consequently the t u r b i d i t y decreased. As a r e s u l t of i t , the 
transparency increased to i t s maximum value in September in both 
the ponds. 
A s ign i f i can t d i r e c t r e l a t i o n s h i p between transparency and 
t u r b i d i t y was noted (Tables 25 and 26). P a r t i c l e s whether 
inorganic or organic as well a s l i v i n g pleinkton, a l l reduce 
t ransparency. In both the ponds, i t was observed tha t during 
high t u r b i d i t y l i g h t was very rapidly absorbed and p a r t l y 
sca t tered in the surface waters . Signif icant inverse r e l a t i o n -
ships between transparency and t o t a l so l ids(TS) , t o t a l dissolved 
solids(TDS), t o t a l suspended solids(TSS) were noted (Tables 25 
and 26). 
The r e l a t i v e importance of the phjrtoplankton on the t r a n s -
parency of the water was a lso inves t iga t ed . I t can be seen from 
Tables 5, 6 and 25, 26; and F igs . 8 and 9 t ha t during most of 
the times high values of transparency coincided with low phyto-
plankton population and v ice -versa . 
The va lues of ex t inc t ion coef f ic ien t are given in Table 4. 
In Lai Diggi pond a t s t a t i o n s S^^ and Spt maximum values fo r 
ex t inc t ion coeff ic ien t were obtained i n the months of October 
1985 and May, 1986 and minimum in the months of September and 
March, 1986 r e spec t ive ly . In Medical College pond, maximum 
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values were noted in the month of April, 1986 at both the 
stations and minimum in August (Station-S-,) and September, 
1986 (Station-Sp). In natural waters, acidification results 
in increased transparency (Schofield, 1972 and Schindler, 1980). 
To verify this statement several workers have noted a strong 
inverse relationship between pH and secchi disc transparency 
(Yan, 1983, Datta et. al., 1985). In the present study, the 
resvilts are in agreement with the studies mentioned above 
(Pigs. 10 and 11). 
GARBONDIOXIDE SYSTEM; Garbondioxide in aquatic ecosystem, is 
found in two forms i.e. in free state (gas form) and in combi-
nation with other substances. Free carbondioxide, which is 
much more soluble than oxygen in water, always found in large 
quantities in polluted waters. In free state, it is derived 
partly from the atmosphere and partly as a product of respiration 
by aquatic organisms. In polluted waters its main source is 
decomposition of organic matter settled in the bottom. 
Carbondioxlde is also foimd in combination with other 
substances mainly in two forms i.e. as carbonates (fixed carbon-
dioxide) and as bicarbonates (half bound carbondioxlde). 
Wide seasonal fluctuations were noted in free COp in these 
two ponds. The data core given in Tables 7 and 8. The absence 
of free COp during different periods of investigation was mainly 
20 
due to h igher r a t e of photoa3rnthegis as auf f i c ien t amount of 
rad ian t energy was ava i lab le in surface waters fo r t h e ' u s e of 
green algae which were present i n appreciable amount during 
tha t per iod. 
The presence of free COp may be a t t r i b u t e d to lower r a t e 
of photosynthesis , higher r a t e of decomposition of organic 
mat ter i n the t ropho ly t i c zone by microbes and occurrence of 
carbonic acid i n the incoming r a in water, (rroxind water from 
the surrounding f i e l d s enter ing in to the ponds through s o i l 
a lso rob l a r g e q u a n t i t i e s of COp from.the decomposing mat ter 
with which they come in to contact , and so contr ibute l a rge 
q u a n t i t i e s of f r ee COp in the ponds. Occurrence of f ree caitoon-
dioxide in surface waters has a l so been reported by Upadhayaya 
(1964), Vankhede and Kulkami (1984) and Ansari (1986). Khan 
and Qayyum (1966) have also reported the presence of f ree COp 
in Fond Moat and Chautal and a t t r i b u t e d i t to dis turbed conditions 
of the ponds. 
Carbonates were alweiys recorded in appreciable q u a n t i t i e s 
i n both the ponds when free carbondioxide was happened t o be 
absent . The carbonate values in Medical College pond var ied 
from 38.0 to 240.0 mg/1. I t was maximum in June, 1986 when 
photosynthesis was most pronounced and minimum in December, 1986 
when the phptosynthet ic process was a t low mangnitude. In Lai 
Diggi pond, carbonate concentrat ion ranged from 220,0 to 363.0 mg/1. 
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The minimum and mfiacimum Talues were found in March and May, 
1986, respec t ive ly (Table 7 ) . Higher concentrat ion of 
carbonates in post winter and summer months may be due t o the 
decreased water l eve l and increased concentrat ion of phyto-
plankton. I t i s because of the fact tha t during photosynthesis 
bicarbonates are broken and carbonates are re leased . Absence 
or presence of CO, i s associa ted with over and higher pH followin, 
an inverse t rend with free GOp. In both the ponds, carbonate 
a l k a l i n i t y increased and decreased along with the pH of the water 
(Tables 1 and 8 ) . 
Concemtra t ions of bicarbonate i n Medical College pond 
varied from 180.0 to 560.0 mg/1 (Table 8 ) . Highest value was 
recorded during June, 1986 at both the s t a t i o n s . I t was probably 
due to rapid conversion of carbonates in to b icarbonates . Lower 
concentrat ion in Jtily and August, 1986 was mainly due to the 
presence of f ree carbondioxide which prevented conversion of 
carbonate in to b icarbonates . 
Bicarbonate concentrat ion in Lai Diggi pond shows a qu i t e 
d i f fe ren t t rend, i t ranged between 280.0 to 880.0 mg/1 at 
d i f fe ren t s t a t i o n s . The maximum and minimum concentra t ions were 
noted in April and September, 1986 respec t ive ly (Tables 7 and 8 ) . 
Concentration of bicarbonates a lso showed a d i r e c t r e l a t i o n s h i p 
with phytoplankton (Tables 7 and 8 ) . Besides, bicarbonate 
concentrat ion in monsoon months decreased as the concentrat ion 
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of COp increased during i^l^d condi t ion, Sreenivasan et. a l , 
(1964) and Hutchinson (1975) have a lso reported high concen-
t r a t i o n s of bicarbonates during monsoon months and have a t t r i -
buted i t to the formation of ammonium bicarbonate a t t he mud-
water i n t e r f a c e . 
The pH of t h e surface waters in Medical College pond var ied 
from 7.5 to 9.6 i n d i f f e r e n t months. Highest value was recorded 
in the month of June, 1986 and lowest i n December, 1986 (Tables 
7 and 8 ) . In Lai Diggi, pH f luc tua ted from 6o5 to 9 .7 . The 
lowest value was recorded in February, 1986 and the highest in 
May', 1986 (Tables 7 and 8 ) . The decrease in pH va lues during 
d i f fe ren t months was probably due to r e l ea se of anaerobic water, 
effected by the decomposition of concentrated organic matter and 
the r e s p i r a t i o n of b io t a , while increase i n pH va lues were mainly 
due to r i s e in carbonate a l k a l i n i t y , r e su l t i ng from photosynthet ic 
a c t i v i t y of the phytoplankton and o ther green aquat ic p l a n t s . 
OXYGEN SYSTEM : The measurement of dissolved oxygen i s of g rea t 
s ignif icance in the i nves t i ga t i ons of the aqua t ic environment. 
Dissolved oxygen provides key information about the b io log ica l 
and biochemicfiil r eac t ions going on i n the water. Oxygen d i s so lves 
f ree ly in freshwaters from t h e atmosphere. I t i s also added as a 
by-product of photosynthesis of green aquat ic p l a n t s , and i s 
u t i l i z e d i n r e s p i r a t o r y , biochemical as well as i n many chemical 
r eac t i ons . 
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Mean monthly dissolved oxygen contents of surface water 
var ied from 6.0 to 12.9 mg/l in Lai Diggi pond and from 4.2 
to 14.0 mg/l i n Medical College pond (Tables 9 and 10) . The 
maximum concentrat ions in Lai Diggi pond and Medical College 
Pond were recorded in Apr i l , 1986 (Sn) and January, 1986 (Sp) 
respec t ive ly (Tables 9 and 10) . The minimum dissolved oxygen 
concentrat ion in surface waters of Medical College pond was 
noted in t he month of August, 1986 at both the s t a t i o n s , whereas 
in Lai Diggi pond minimum value were recorded i n Ju ly , 1986 at 
S-j^  and i n October, 1985 at S2. 
Concentrations of oxygen in the ponds inves t iga ted showed 
a d i r e c t r e l a t i onsh ip to phytoplankton dens i ty . The over a l l 
dissolved oxygen values in Medical College pond were found to be 
higher as compared to Lai Diggi pond. I t i s because of dense 
growth of aquat ic algae espec ia l ly Hydrodictyon found in the 
form of a matl ike covering on the basin near the shore l i n e of 
the pond. 
Dissolved oxygen concentra t ions in both the ponds appear 
to f a l l during monsoon months. I t i s due to incoming r a i n water 
i n the fo2:m ot surface run-off and drainage water loaded with 
l a rge amount of s i l t s and other ma te r i a l s causing an increase 
in the t u r b i d i t y of the water vrtiich i n h i b i t s l i g h t penet ra t ion 
i n the water body. As a r e s u l t of i t , photo syn the t ic a c t i v i t y 
i s r e s t r i c t e d and organic matter , accompanying the drainage 
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e f f luen t s , increased In the ponds causing high pond r e s p i r a t i o n 
and deplet ing the oxygen concentra t ion. Moreover, doise clouds 
during the monsoon months adversely affected the a v a i l a b i l i t y 
of l i g h t contr ibut ing in lowering of d issolved oxygen concen-
t r a t i o n . 
Higher values of dissolved oxygen content i n surface waters 
during the winter months appear t o be due to in t ens ive diffusion 
from atmosphere a t low temperature. At lower temperature, the 
capacity of the water to hold dissolved oxygen i s a l so higher 
(Hutchinson, 1975). After the winter months a r e over, the oxygen 
concentrat ion of t h e Water in Lai Diggi pond increased and a t ta ined 
i t s peak during the post winter months (Table 9 ) . I t was mainly 
due to h igher r a t e of photosynthesis done by a l a rge population 
of phytoplankton in Lai Diggi pond (Table 9 ) . The l i g h t i n t e n s i t y 
and water temperature were a l so qu i t e favoiirable fo r photosynthesis . 
Methew (1975), All and Khan (1976), Khan e i g i . (1978), Lingeman 
and Ruardij (1981), Vankhede and Kulkami (1984) have also reported 
f a i r l y high dissolved oxygen during winter and pos t -winter months. 
In addi t ion to D 0 , b io log ica l oxygen demand (BOD) i s the 
p r inc ipa l t e s t applied to domestic and i n d u s t r i a l wastes to 
determine the s t rength i n terms of oxygen required for s t a b i l i -
za t ion . I t i s the only t e s t applied to measure the amount of 
b io log ica l ly oxidizable organic matter present and can be used 
to determine the r a t e a t which oxidat ion occurs in receiving 
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body of water. BOD i s , the re fore , the major c r i t e r i o n used in 
water po l lu t ion con t ro l , where organic loading must be r e s t r i c t e d 
to maintain desired dissolved oxygen l e v e l s . 
Chemical oxygen demand (COD) i s another parameter extensively 
used in the ana lys i s of i n d u s t r i a l wastes. In conjunction with 
the BOD t e s t , the COD t e a t i s helpful i n ind ica t ing toxic conditio) 
and the presence of b io log i ca l l y r e s i s t a n t organic substances. 
The monthly v a r i a t i o n s in the BOD (b io log ica l oxygen demand) 
and COD (chemical oxygen demand) va lues i n both the ponds at two 
d i f fe ren t sampling s t a t i o n s a re shown i n Tables 9 and 10. Higher 
values of COD and f ive day ' s BOD at 20*^ 0 were recorded in the 
month of Ju ly , 1986 in Lai Diggi pond and in the month of August, 
1986 in Medical College pond. Lower values were noted during 
Apri l , 1986 (Lai Diggi pond) and December, 1985 (Medical College 
pond). Higher values of BOD and COD during monsoon months in 
both these ponds may be explained in terms of organic po l lu t ion 
caused by sewage and domestic e f f luen t s which en t e r s in to these 
water bodies r egu la r ly . A general san i ta ry survey of these ponds 
indica ted that Lai Diggi pond i s highly pol lu ted by the sources 
l i k e defecat ion on the shore l i n e , animal wastes from a da i ry and 
four open drainage out f a l l s carrying sewage from the sorrounding 
human h a b i t a t i o n . In Medical College pond, t h e e f f luen ts coming 
from the hosp i t a l and "surface run-off from the adjoining a g r i c u l -
t u r a l f i e l d s are the main sources of po l l u t i on . The COD and BOD 
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ratios of these water bodies were always found more than 3.0 
throughout the Investigations indicating that the sources of 
pollution are not readily amenable for biodegradation. 
Production of phytoplankton in these water bodies were also 
found to be directly related with DO, BOD and COD. Significant 
correlations between DO and phytoplankton density, BOD and 
phytoplaiikton density and COD, and phytoplankton density were 
noted (Tables 9 and 10i Pigs. 12 to 17). 
DISSOLVED SUBSTANCES; The composition of dissolved substances 
in water plays a very important role in the metabolism of various 
groups of aquatic organiaas and has been regarded as an index of 
productivity (Northcote and Larkin, 1956). Some of these dissolved 
substances are known to be of greater importance as nutrients. The 
aquatic organisms get their nutrient supply from the water in 
which they live. The distribution of these substances is not 
uniform in freshwaters as they undergo cyclic changes during 
which there eire periods of delay between the available mineralized 
state and unavailable bound state. This leads to fluctuations in 
the Intensity of plant production both in space and time. 
The importance of ions such as Ca"*""*", Cl~, SOT", QOZ~, EGOZ 
and nutrients such as nitrate, phosphate, silica and ammonia has 
long been recognised and their action on the biological activities < 
of the ponds and lakes have been discussed in detail by ^ttner 
(1963) and Hutchinson (1975). 
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Calcium i s one of the e s s e n t i a l n u t r i e n t s , found in na tu ra l 
waters . I t occurs mostly in combination with carbonates and 
sometimes with ch lo r ide , s i l i c a t e and su lpha te . I t s formation 
as calcitim carbonate depends upon the l o s s of COp from the pond. 
The calcium contents of the Medical College pond var ied from a 
minimum of 19.2 mg/1 to a maximum of 30.5 mg/lf whereas in Lai 
Diggi pond, the range of v a r i a t i o n was found t o be 33.7 mg/1 
during October, 1985 to 66.5 mg/l i n the month of June, 1986 
(Table 11) . The main source of calcitun in both the ponds appears 
to be of t e r r e s t r i a l o r i g i n , being derived by weathering of 
ca lcar ious mate r i a l s and the domestic e f f luen t s enter ing in to 
the ponds. Higher va lues of calcium from Apr i l , 1986 to J\me, 
1986 were due to evaporation of water, r e s u l t i n g in the concen-
t r a t i o n of ions per l i t e r of water i n both the ponds. Calcium 
has been recognized as an e s s e n t i a l micronutr ient for the green 
algae, and as a macro-nutrient fo r blue-green algae (Goldman, 
1965). Both types of algae a re found in abundance in Lai Diggi 
and Medical College pond (Tables 1 3 t o l 6 ) . I t i n d i c a t e s calcium 
was never a l imi t ing fac tor for the production of algae i n these 
two ponds. Vollenweider (1950) has a l so reported t h a t a number 
of diatoms grow best with high calcium content . 
The chlor ide contents of the Medical College pond var ied 
from 34.0 mg/1 to 93.5 mg/1. Maximum value was recorded during 
October, 1985 and the minimvira i n the month of Jxine, 1986 
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(Table 11) . In Lai Diggi pond, i t ranged from 64.6 to 159.7 mg/l. 
Chloride was found to be the most dominant ca t ion in both the 
ponds (Table 11) . Considerable r i s e i n the amotint of chloride 
during May, June and Ju ly , 1986, i n both the ponds, ind ica ted 
the po l lu t i on , possibly caused by the washing down of organic 
matter of animal o r ig in from the surrounding catchment area 
(Lai Diggi pond) and drainage e f f luen t s , containing chlor inated 
compounds, coming from the Medical College h o s p i t a l i n Midecal 
College pond. Seasonal v a r i a t i o n s i n the concentrat ion of highly 
soluble chlor ide were mainly due to add i t ion or l o s s of r e l a t i v e 
amount of r a in water and surface run-off introduced in the ponds. 
I t i s a lso poss ib le tha t the elements was t ranspor ted from the 
bottom sediments to the overlying l a y e r s of water thro\igh c i r cu -
l a t i o n affected by wind. 
Phosphorus i s one of the highly immobile n u t r i e n t s though 
needed in small amounts. I t i s genera l ly believed to be a 
c r i t i c a l l imi t ing f ac to r for b io log ica l p roduc t iv i ty , (Welch, 
1952, Hutchinson, 1967, Goldman and Home, 1983). The element 
occurs in nature in combination with some anions l i k e i ron and 
calcium. I t occurs in surface waters in t h r ee f o m s : 
i ) the inorganic or soluble phosphate-phosphorus, 
i i ) the soluble organic phosphorus, and 
i i i ) the p a r t i c u l a t e organic phosphorus. 
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In the present study, i t was determined as PO.-P. The 
phosphate-phosphorus content showed seasonal f l uc tua t i ons in 
both the ponds as shown in Table 12. In Medical College pond, 
maximtim concentrat ion was found in the month of Ju ly , 1986 
while the minimum value was recorded in the month of Jeoiiiary, 
1986. In Lai Diggi pond, i t was found to vaiy from 1,02 to 
1,24 mg/1. The minimum and maximum va lues were recorded in 
spring and summer months r e spec t ive ly . 
The occurrence and abundance of piiosphorus in these ponds 
perhaps depends on geo-chemical condit ion which are contr ibuted 
through incoming drainage water containing sewage, surface 
run-off from the surrounding f i e l d s and c a t t l e dung during the 
monsoon months. 
The phosphorus, i n the mud, i s re leased in the form of a 
f e r r i c i ron phosphorus complex in the absence of oxygen (Binsele , 
1938). According to Mortimer (1941), i t i s re leased from the 
mud in the form of co l lo ida l f e r r i c hydroxide in the presence of 
oxygen. This shows t h a t the presence o r absence of oxygen may be 
a c r i t i c a l f ac to r f o r the r e l ea se of phosphoms. Ste iner (1938) 
s t a t ed t h a t i t i s a l so released from t h e dead plankton by the 
p u t r i f i c a t i o n a c t i v i t y of b a c t e r i a . Whatever the process may 
be, the phosphorus i s l i b e r a t e d in the water and i s u t i l i z e d by 
the aquat ic weed and phytoplahkton. P h i l l i p s (1964) has reported 
the disappearance of added phosphorus within few days, r e su l t ing 
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i n high production of phytoplankton. In the present i nves t i ga t i ons 
also an inverse r e l a t i o n s h i p was noted between phosphate and phyto-
plankton (Tables 1 2 ^ 1 3 to 16) . 
S i l i c a i s one of the major n u t r i e n t s usua l ly occurs in 
moderate abvindance i n f reshwaters . I t i s of immense s igni f icance 
for the diatoms. I t i s not found as a f ree element i n pond waters 
but e s s e n t i a l l y unionized and r e l a t i v e l y unreac t ive dissolved 
s i l i c a i s ass imi la ted i n l a rge q u a n t i t i e s by the diatoms. 
S i l i c a contents in both the ponds a re given in Table 12. In 
Medical Callege pond, i t var ied from 0.0170 mg/l (January, 1986) 
to 0.0400 mg/l (August, 1986). The s i l i c a contents in Lai Diggi 
pond ranged from 0.0283 mg/l (December, 1985) to 0.0550 mg/l 
(August, 1986). 
In both the ponds s i l i c a content was found to increase during 
monsoon months. The increased amount of s i l i c a during t h i s per iod, 
was probably due to incoming drainage water. .The most obvious 
source of s i l i c a t e s in these ponds i s from the decomposition of 
a l luminos i l i ca t e minerals , which reac t with carbondioxide of 
surface water to produce s i l i c a (Hutchinson, 1975). After the 
monsoon months a r e over, the re was a period of dec l ine of s i l i c a , 
perhaps due t o i t s u t i l i z a t i o n by diatoms. In Medical College 
pond, s i l i c a content s t a r t e d r i s i n g gradual ly from JanuaiJy to 
Apri l , then i t decreased in the month of Jtme, 1986, >^ereas in 
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Lai Diggi pond, i t s t a r t ed r i s i n g from December, 1985 onward 
and reached to a maximum amplitude i n August, 1986. 
Hutchinson (1975) gave a d e t a i l e d account of the s i l i c a 
content in surface waters of several freshwater l akes from 
Europe, Japan and America. These da ta suggest t h a t g r e a t e r 
s i l i c a concentrat ions occurs in t r op i ca l waters than i n temperature 
waters a s found here in these ponds. 
Nitrogen i s a highly mobile nu t r i en t and seems t o have a 
highly complex nu t r i en t cycle in t e r r e s t r i a l and aquat ic ecosystems 
(Kumar, 1977). After carbon, hydrogen and oxygen, the most 
abundant element in l i v ing c e l l s i s n i t rogen . 
Compounds of n i t rogen are very important fo r the organisms 
of freshwater ecosystems. They are u t i l i z e d , s tored, transformed 
and excreted rapidly and repeatedly by the var ious aquatic 
organisms. The a v a i l a b i l i t y of var ious ni t rogen compounds 
inf luences the v a r i e t y , abundance, and n u t r i t i o n a l value of 
aquat ic organisms. Ammonia-nitrogen i s the preferred form of 
n i t rogen for p lant growth than o ther foinns of n i t rogen. Ammonia, 
as a metabolic waste product of animals, provides a source of 
recycled n i t rogen to speedy growth of phytoplankton and stream 
algae (blue-green algae) when other form of n i t rogen i s exhausted 
(Goldman and Home, 1983). 
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Seasonal f l uc tua t ions in ammonia-nitrogen concentrat ion in 
both the ponds were observed and given in Table 12. In Medical 
College pond, lowest concentrat ion was noted i n the month of 
December, 1986 and highest in the month of August, 1986. In 
Lai Diggi pond, i t var ied from 66,00 jig atom/1 to 198.80 ug atonj/l 
Higher values of ammonia-nitrogen during summer months appeared 
to be pa r t l y due to high temperature which increase ammonifica-
t i on more rap id ly than a s s imi l a t ion i n the ponds f u l l of pol lu ted 
matter , and p a r t l y due to occasional r a in f a l l in winter (December 
1985) which also brotight i n decaying organic matter through 
drainage nu l lahs and surface run-off to produce UH^  a f t e r 
decomposition. 
PLAMTON 
S t u d i e s on t h e ecology of p l ank ton of any body of l e n t i c 
water a re ve ry h e l p f u l t o know i t s g e n e r a l economy and t o 
unders tand t h e b a s i c n a t u r e of t h e l a k e o r pond. Al l wa te r s 
a r e known to be c h a r a c t e r i z e d by q u a n t i t a t i v e and q u a l i t a t i v e 
f l u c t u a t i o n s i n t h e p l ank ton p o p u l a t i o n s . C e r t a i n s p e c i e s of 
p l ank ton a p p a r e n t l y d i s a p p e a r dur ing p a r t i c u l a r p e r i o d s and 
r eappea r d u r i n g t h e o t h e r s . P l ank ton i n v e s t i g a t i o n s i n some 
water masses a r e r e p o r t e d t o be so rhytlimic and s e a s o n a l t h a t 
one can presume t h e i r l e v e l of occu r r ence by s imply see ing t h e 
c lock and c a l e n d e r . Since p l ank ton se rve a s a food f o r t h e 
economical ly impor tan t c u l t u r a b l e major c a r p s and t h e i r f i n g e r -
l i n g s , c o r r e l a t i o n of p l ank ton wi th t h e phys i co -chemica l f a c t o r s 
a r e e s s e n t i a l i n f i nd ing the env i ronmenta l s u i t a b i l i t y f o r f i s h 
c u l t u r e ( A l i k u n h i , 1952, M i t r a and Mohapatra, 1956) . 
I n I n d i a , pond phy top lank ton have been s t u d i e d by (Janapati 
(1943) ; Al ikunhi e t g l . (1955), ' Moi t ra and Mukherji ( 1972) ; 
Badola and Singh (1981) ; Dobriyal and Singh (1981) and Singh 
e t a l . ( 1982 ) , but t h e s e s t u d i e s were r e s t r i c t e d t o one season 
of t h e y e a r . More d e t a i l e d s t u d i e s were c a r r i e d out by Khan 
and S idd iqu i (1974) on p e r e n n i a l f i s h ponds i n A l iga rh ( U . P . ) , 
V a s i s h t and Sharma (1975) , on a t y p i c a l urban pond i n Ambala 
(Haryana) , Mathew (1975) on Govindgarh l a k e , Rewa, Madhya Pradesh , 
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Sharma (1980) in Kumaun l akes , and Singhal et^ gO.. (1986) in 
managed ponds of Haryana. 
Apart from the above works on phytoplankton there have been 
spec i f ic and extensive year-round s tud i e s on zooplankton organisms 
The important con t r ibu t ions come from George (1966a) Moitra and 
Bhownick (1968); Michael (1968); Nayar (1970); Khan e t a l . (1970) ; 
Seenayya (1973); Bhargava ejb al.. (1973); Patnaik (1973); Khan and 
Siddiqui (1974); Verma and Gupta (1974); Ramamurthy and Ganapati 
(1975); Sharma (1976); Sreenivasan (1977); Nasar (1977); 
Chourasia and Adoni (1985); Sarma and Pat tna ik (1985); Khan 
et a l . (3r986) and Datta e t a l . (1987). 
* 
PHYTOPLANKTON; The phytoplankton contained 45 genera i n 
Lai Diggi pond and 44 genera in Medical College pond. No attempt 
was made to iden t i fy a l l of them upto spec ies . In Lai Diggi, 
f ive c lasses of phytoplankton in order of t h e i r abundance, were 
rayxophyceae, euglenophyceae, chlorophyceae, bac i l la r iophyceae 
and desmidiaceae, while in Medical College pond the order of 
t h e i r abundance, was myxophyceae, chlorophyceae, baci l lar iophyceae 
exiglenophyceae and desmidiaceae. Their d i s t r i b u t i o n and abundance 
i s given in Tables 13 to 16. 
The t o t a l number of phytoplankton in Lai Diggi pond varied 
from 1410/ml (September, 1986) to 3063/ml (Apr i l , 1986). In 
Medical College pond, t o t a l number of phytoplankton ranged from 
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1346/ml to 2141/ml (Station S^ )^ and 1374/nil to 2l68/ml (Station S2) 
The maximum and minimum numbers were noted in May and September, 
1986 respectively. Seasonal distribution of total phytoplankton 
in both the ponds showed a diacraic type of distribution. In Lai 
Diggi pond, quantities of total phytoplankton were rather low 
from October, 1985 to February, 1986, high during March, April 
and May, 1986 and then again low during June and July, 1986 
followed by an increase during August, 1986 (Tables 13, 14 and 
Fig. 18). The total phytoplankton population in Medical College 
pond was low from October, 1985 to November, 1985, high during 
December, 1985 to February, 1986 and then again low during March 
and April, 1986 followed by higher values during May, 1986 and 
low during J\ine to September, 1986 (Tables 15» 16 and Fig. 19). 
Seasonal variations in phytoplankton number have been 
attributed to many factors (Hutchinson, 1967). Generally 
intensity of illtimination, nutrients, temperattire, bicarbonates 
and organic matter have been found to be responsible for phyto-
plankton production (Bharadawaja, 1940; Ganapati, I960; George, 
1961b and 1962). Tailing (1966); Lewis (1978) and Hecky and 
Kling (1981) emphasized the importance of the availability of 
nutrients and light in determining the species succession of 
phytoplankton in deep tropical lakes. However, this may not be 
applicable here in these investigations because the concentrations 
of measured nutrients such as silica, phophate, ammonia-nitrogen 
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etc, are often fo\md in plenty, even during the phase of greatest 
growth of phytoplankton and they do not get completedly depleted 
(Table 12). Temporal environmental variability, primarily 
climatic in origin, therefore, appears to be the main factor 
that brings about seasonal phenomena. 
Occurrence of seasonal qualitative and quantitative fluctua-
tions in the plankton populations in temperate as well as tropical 
climates is a common phenomenon. Certain plankton populations 
apparently disappear at specified periods said reappear during 
others. Such temporary 'disappearances' are due to the fact 
that the species concerned either become too scarce or occur as 
spores, resting eggs etc, which are not easily detectable. Upon 
the return of favourable conditions, spores germinate and plankton 
reappear. It was also observed during the present investigations 
that some of the plankton (Tables 13 to 16) found to be absent 
in some of the samples. They reappeared in the samples after 
the conditions have become favourable. In Lai Diggi pond, maximum 
quantities of total phytoplankton were found during February to 
May and again in August, 1986 (Tables 13 and 14). On the other 
hand in Medical College pond, maximum quantities of phytoplankton 
were found from December, 1985 to February, 1986 and again in 
May, 1986 (Tables 15 and 16). 
Tailing (1957) and Sreenivasan et. gl, (1964) have reported 
that the peaks of phytoplankton occur at different periods in 
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different years. It, therefore, appears that in these ponds 
temperature is not mainly responsible for such fluctuations 
but high pH, alkalinity, COp and nutrients also control the 
organic production. The present findings are in close agreement 
with those of Ganapati (1940 and I960), Chacko and Krishnamoorthy 
(1954) and George .(1962). Vasisht and Sharma (1975) and Singhal 
et al. (1986) have reported direct relationship between pH and 
phytoplankton but contrary to their findings, here in the present 
findings, an inverse relationship between pH and phytoplankton 
was noted (Pigs. 20 and 21). 
According to Nygaard (1949) and Palmer (1969) the presence 
of cyanophyta, euglenophyta, certain diatoms and chlorococcales 
are characteristics of eutrophication and organic pollution. An 
algae is called present when 50 or more individuals of it are 
present in one ml of water (Palmer, 1969). The occurrence of 
Anagystis. Ooelosphaerium. NaviciHa and Qlosterium in more than 
50 numbers may, therefore, indicate the polluted nature of the 
studied ponds (Tables 15 to 16). In LauL Diggi pond, Buglena and 
Phacus were more abundant as compared to Medical College pond 
which indicates that Lai Diggi pond is more polluted then Medical 
College pond. 
MYXOPHYCEAE (Blue-green algae) 
Monthly average percentages of myxophyceae for both the 
ponds are given in Tables 17 and 18 and illustrated in Figs.18 a 19 
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In Lai Diggi pond, minimum percentrjge of myxophyceae (16,6/^ at 
Station Sp) was recorded during April, 1986 and the maximiim 
(62.0% at Station S-j^) during September, 1986, while in Medical 
College pond, the minimim percentage (37.6^ at Station S,) was 
noted during March, 1986 and maximum (55.7^at Station Sp) during 
December, 1985. 
In Medical College pond not much variation was recorded in 
the abundance of total myxophyceae throvighout the period of 
investigations although different species belonging to this group 
showed different trends of seasonal variations (Tables 13 to 16). 
Among myxophyceae, Anacystis was found to be the most 
dominant species in Lai Diggi pond throughout the period of 
investigations. Its number varied from 39/ml (JanueLcy, 1986) 
to 628/ml (August, 1986). It was found to decrease in winter 
and increase during summer months indicating that it needs high 
temperature and sufficient illumination. 
In Medical College pond, Coelosphaerium was the dominant 
blue-green algae. Contrary to the observations made on Anacystis. 
it was found to be maximum in winter and minimum in summer 
(Tables 15 and 16). In Lai Diggi pond, it was also recorded 
throughout the period of investigations. Its maxima was noted 
during February, 1986 and minima in the month of April, 1986 
(Station 3-j^) and September, 1986 (Station S2). In Medical College 
pond next to Coelosphaerium. Anacvstig and Merismopedia were the 
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dominant blue-green a lgae. Thoir number var ied from 179 to 322/ml 
(Anac.vstia) and 7 to 80/ml (Meriamopedia) i n d i f ferent months of 
the study (Tables 15 and 16) . Besides, severa l o ther blue-green 
algae such as Phormidium. O s c i l l a t o r i a . Anabaena and Tetrapedia 
were fo\ind to be present in the ponds. They showed d i f fe ren t 
t rends of seasonal f luc tua t ions in the ponds (Tables 13 to 16) . 
According to Palmer (1969) the occurrence of Anacystis . 
Anabaena. Coelosphaerium. Meriamopedia and O s c i l l a t o r i a genera 
of blue-green algae i s the i nd i ca t ion of organic po l lu t ion and 
eut rophica t ion . In the present study, presence and abundance 
of these blue-green algae showed tha t these water bodies are 
passing throxjgh the i n i t i a l s tages of eut rophica t ion and are 
organica l ly po l lu ted . 
CHLOROPHYCEAB (Green algae) 
Average percentages of the t o t a l chlorophyceae species are 
given in Tables 17 and 18 and shown in P igs . 18 and 19. Total 
percentage of chlorophyceae in Lai Digg^ pond varied from 14.7/o 
to 40.3/^ a t S ta t ion 3-^ and 11.2^ to 40 .8^ at S ta t ion S2, whereas 
in Medical College pond i t ranged from 15.1% to 26.9^ at Sta t ion S, 
and 15 .5^ to 28.6% at Sta t ion 3 . . 
Ankistrodesmus. Scenedesmua. Tetraspora and Protococcus were 
found to be the most abundant genera throughout the period of 
i n v e s t i g a t i o n s . Ankistrodesmug^ and Scenedesmus which are known 
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to be the moat pollution tolerant genera (Palmer, 1969) were 
always noted in appreciable quantities indicating the polluted 
nature of the ponds. (Tables 1^ to 16). Selenastrum was noted 
in all the samples from the Medical College pond but its occu-
rrence was interrupted in Lai Diggi pond (Tables 13 to 16). 
Zy/^ nema was usually much abundant in Medical College pond during 
winter months as compared to ial Diggi pond. It showed rare 
occurrence in summer months iii looth the ponds. 
Microspora. Coeloatrum. Tetraedron. Crucigenia and Ulothrix 
were often observed in appreciable quantities in both the ponds 
during different months and have their own pattern of seasonal 
fluctuations (Tables 13 tp 16). 
BACILLARIOPHYQBAB (Diatoms) 
These forms were always found to be in significant numbers 
in total phytoplankton biomass. In Lai Diggi pond, the peaks of 
abundance (Fig. 18) were observed during March and April, 1986 
and low during August and September, 1986. Maximum percentages 
of diatoms in Medical College pond were noted during August and 
September, 1986 and minimum in February and May, 1986 (Tables 15,16 
and Fig. 19). Total percentage of diatoms in Lai Diggi pond 
increased from October, 1985 to June, 1986 and then started 
decreasing onwards at both the stations. In Medical College pond, 
the over all percentage remained more or less constant throughout 
the period of investigations at both the stations. 
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Amphora. Synedra. Cyclotella. Navlcula. Meloslra and Dlatoma 
were the most important genera found in Lai Diggi pond. Navicula 
and Meloaira were noted throughout the period of investigations. 
Naviciila was much abundant during winter months (December, 1985 
to March, 1986) and in June, 1986. The abundance of Melosira was 
much higher during promonsoon months as compared to other months 
at both the stations. In Medical College pond, abundant species 
were Synedra. Navicula. Nitzschia. Cyclotella and Melosira. 
Synedra and Cyclotella were much abundant during the period of 
high temperature of sximmer months but Nitzschia and Melosira 
prefer low temperatures and showed their abundance in winter 
months at both the stations. The other important species 
representing diatoms are Cocconeis. Amphora. Stephanodiscus. 
Frustulia. Diatoma and Asterionella. They showed different 
pattern of distribution and seasonal fluctuations (Tables 13 to 
16). 
DESMIDIAGEAE (Desmids) 
Monthly average percentages of desmids ranged from 2ol/o *o 
11.Sj; (S ta t ion S-^ ) and 4 .8^ to 12.8^ (S ta t ion S2) in Lai Diggi 
pond, and from 3.6% to 12.1% (S ta t ion S-j^ ) and 3.2/; to 10.0% 
( s t a t i o n Sp) i n Medical College pond. Closterivun and Gonatozygon 
were the most abundant genera in Lai Diggi pond, whereas i n 
Medical College pond Glosterium and Cosmarium were the most 
dominat and contributed major share in the t o t a l biomass. In 
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Lai Diggi pond, Go3marl\Mn and Docldliun were observed only in 
early winter and late summer months. In Medical College poAd, 
Cosmarlum. however, showed abundance throughout the period of 
investigations except during monsoon months whereas Docidium. 
showed its dominance only during monsooh months (Tables 13 to 16 
and Pigs. 18 and 19). 
BUGLBNOPHYCBAB 
According to Palmer (1969),members of euglenophyceae shows 
higher tolerance to organically polluted waters and the algal 
species belonging to this group can be used as biological indi-
cators of organic pollution. Among euglenophyceae, only Euglena 
and Phacus were recorded. They appeared in all the samples but 
their ntunbers showed large fluctuations from time to time 
(Tables 13 to 16). The greatest percentage occurred during 
November and December, 1985 (Lai Diggi Pond) and during May and 
June, 1986 (Medical College Pond). 
^QQPLANKTON 
Zooplankton forming the most important animal group of 
aqautic environment, constitute a major portion of the diet of 
fish and other aquatic organisms. The majority of economically 
important freshwater teleosts are knwon to pass through stages 
in their life history when they subsist on zooplankton for food. 
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Besides, many adult species of commercially important major carps 
are reported to feed selectively on these organisms. The 
zooplankton, by virtue of its role in coverting phytoplankton 
into food (second link in the aquatic food chain) suitable for 
fish and mammals of economic value to man, is of great importance 
in fisheries research. 
Keeping in mind the importance of these organisms an attempt 
was made to study their distribution and aoundance in two ponds 
of Aligarh receiving some kinds of effluents. 
In the present investigations, altogether 24 species of 
zooplankton comprising three main groups rotifers, cladocerans 
and copepods were recorded. The number of eggs and Nauplii of 
different species were lumped together. 
TOTAL ZOOPLANKTON 
The consolidated statement of the quantitative and qualita-
tive analysis of zooplankton is given in Tables 19 to 22 and 
illustrated in Pigs. 24 and 25. The data collected for zooplankton 
during investigations represented bimodal (diacmic) type of 
seasonal variations showing two peaks in a year. Prasad (1954, 
1956), George (1962), Khan and Siddiqui (1974), Khan et al. (1978), 
Khan et_ al. (1986) and Sarkar £t al. (1986) have also reported 
similar findings in their studies made in freshwaters. In Lai 
Diggi pond, the first peak was recorded during the month of April, 
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1986 and the second peak was noticed in the month of July, 1986. 
In Medical College pond, the maximum amplitudes of first and 
second peaks were noted in the months of January, 1986 and May, 
1986 respectively. In Lai Diggi pond, the lowest number of 
zooplankton was noted in the month of June, 1986 at Station S-, 
and in January, 1986 at Station Sp^ whereas in Medical College 
pond lowest values were found in the month of November, 1985 
at both the stations (Tables 19 to 22). 
Seasonal changes in zooplankton population in both ponds 
closely followed the same trend as that of phytoplankton, showing 
a direct relationship between these two groups of organisms 
(Figs. 22 and 23). A review of many works demonstrated that 
generally, but by no means always, there exists an inverse 
relationship between the quantities of phytoplankton and zoo-
plankton. Riley (1946) has reported a direct relationship between 
these two variables in marine environment. Prasad (1956) has also 
found a direct relationship between phytoplankton and zooplankton 
in Gulf of Mannar. Gontrairy to these observations, Comita and 
Anderson (1959), Khan and Siddiqui (1970), Khan et a^, (1978), 
Singh (1980) and Khan et al. (1986) have reported an inverse 
relationship. In the present study, the theoretical concept 
that a zooplankton peak succeeds that of the phytoplankton 
appears to be questionable. Besides phytoplankton, Hazelwood 
and Parker (1961), George (1962) and Hutchinson (1967) have 
reported several other factors like dissolved oxygen, pH, 
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alkalinity, temperature, light and grazing affecting zooplankton 
popiilation. 
To study the relative effect of some of the above mentioned 
environmental factors, coefficient of correlation analyses were 
made between zooplankton and physico-chemical parameters of the 
ponds. Significant direct relationships were observed between 
zooplankton population and dissolved oxygen, alkalinity and pH 
in Lai Diggi, but in Medical College pond, temperature showed an 
inverse relationship with zooplankton production which is contrary 
to the observations noted by Khan et^  al. (1986). The have reported 
maximum production of zooplankton during the period of high tempe-
rature and minimum when the temperature was considerably low. 
Besides, they have also reported an inverse relationship between 
zooplankton number and dissolved oxygen, George (1953) and 
Sanapati and Subba Rao (1958) have also reported an inverse 
relationship between zooplankton production and temperature. 
The major zooplankton groups varied greatly in absolute 
number and in relative importance during the period of investi-
gations (Tables 19 to 22 and Pigs. 24 and 25). 
R0TI?BR3 
Rotifers occur almost in all kinds of freshwaters and have 
attracted global attention as indica'tor of water quality parti-
cularly in pollution studies. 
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Maximum percentage of rotifers in Lai Diggi pond was 
recorded during October, 1985, whereas in Medical College Dond, 
it was ndted during November, 1985. After November is over, 
this group became less frequent. During the period between 
December, 1985 to June, 1986 great changes took place in both 
the ponds showing very low percentages of rotifers (Tables 23 
and 24). Later on an increase was noted in rotifer popxilation 
during July (Medical College Pond) and August (Lai Diggi Pond). 
This group contributed more genera to zooplankton commvmity 
of these ponds. Among rotifers, Brachionus calcyflorus. was 
one of the most important species and occurred throughout the 
investigation in both the ponds. Maximum numbers of this species 
were recorded during early winter months in both the ponds and 
the minimum quantities were noted during summer months (Lai Diggi 
Pond) and spring months (Medical College Pond). 
Brachionus havanaensis was only recorded during the months 
of October to December, 1985 and during May to September, 1986 
in Lai Diggi pond, and during October, November, 1985 and May to 
September, 1986 in Medical College pond. The number during 
different months was foxmd to vary between 3 to 21 per liter. 
Brachionus quadridentata and B^ . forficula were recorded 
only during October, November, 1985 and March to September, 1986 
(Lai Diggi pond) and February to April, 1986 and August to 
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September, 1986 (Medical College Pond). 
Brachlonus has been designated as an indicator of organic 
pollution in eutrophic water bodies (Rao and Mohan, 1977, Datta 
ai.d Chowdhury, 1984). Mathew (1975) has also recorded higher 
numbers of rotifers in eutrophic water bodies. In the present 
investigations, presence of three species of Brachionus in both 
the ponds indicates that these ponds are approaching towards 
eutrophication because of organic pollution, caused by incoming 
sewage. They were always encountered in higher quantities than 
the other rotifer species (Tables 19 to 22). 
Filinia lon/^ lseta was noted during October, November, 1985 
and June to September, 1986 in Lai Diggi pond. In Medical 
College pond, it was found during October, November, 1985 and 
May to September, 1986. Filinia terminalis was only observed 
in Medical College pond and showed much fluctuations in their 
occurrence (Tables 19 to 22). According to Verma gt. ai.« (1978), 
Filinia spp. are known to be sensitive to pollution. They have 
been recorded in plenty in unpolluted waters, and were found to 
be absent in polluted zones. 
^BPlanchna spp. were only recorded during winter and summer 
months in Lai Diggi pond whereas its occurrence in Medical 
College pond was much prevalent during July to September, 1986 
besides its presence during October to November, 1985. 
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K e r a t e l l a t r o p i c a occur red c o n s i s t e n t l y except i n t h e 
c o l l e c t i o n s of October , 1985 t o March, 1986 i n L a i Diggi pond. 
I n Medical Co l lege pond i t was on ly absent du r ing May t o J u l y , 
1986. 
K e r a t e l l a procurvjgi was on ly observed i n Medical Col lege 
pond dur ing post-monsoon months (Tab les 19 t o 22). 
H e x a r t h r a was one of t h e common s p e c i e s i n La i Diggi pond 
and occur red i n most of t h e months excep t October t o November, 
1985 and September, 1986, On t h e o t h e r hand, i n Medical Col lege 
pond, i t was on ly noted dur ing w i n t e r months. 
T e s t u d i n e l l a spp . were t h e most impor t an t and widely 
d i s t r i b u t e d s p e c i e s . I t occu r red i n La i Diggi pond throughout 
t h e i n v e s t i g a t i o n s except du r ing December, 1985 and Janua ry , 
1986, Whereas i n Medical Col lege pond i t was found t o be absen t 
duriflg October , 1985, May, June , August and September, 1986. 
B e s i d e s , some more r o t i f e r s p e c i e s were encountered i n 
t h e daraples l i k e Nothalca p r i o d o n t a , P o l y a r t h r a . R o t a r i a v u l g a r i s . 
Epiphaes c l a v u l a t a and T r i c h o c e r c a sp , but t h e i r occu r rence was 
n e g l i g i b l e and of l e s s impor t ance . 
CLADOCBRA 
Average monthly p e r c e n t a g e s of c l adoce ra a r e g iven i n Tables 
23,24 and lUustrated i n F i g s . 24 and 25 . I n pond La i Diggi , maxima 
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of cladocera appeared during December, 1985, and minima occurred 
during March, 1986 (S-^ ) and April, 1986 (S2). In Medical College 
pond, higher quantities of cladocera were noted during February, 
March and May, 1986. Khan and Siddiqui (1974) have also reported 
winter maxima of clodocera in pond Moat at Aligarh while Ray 
et al. (1966) and Khan et^  al,. (1986) have reported stunmer maxima 
of cladocera in other freshwaters. In Lai Diggi, they have 
dominated the total zooplankton community during investigating 
period except in March, April and September, 1986, while in 
Medical College pond domination was noted only during February, 
March and May, 1986. The group is represented by Daphnia 
carinats^. Ceriodaphnia reticulata. Ceriodaphnla sp., Moina sp. 
Simocephalus sp.. Bosmina sp. and Bubranchipus sp. 
Ceriodaphnia reticulata was noted only in Lai Diggi pond. 
It was found to be present in all the samples except during the 
period of January to March, 1986. Maximum number was found 
during summer and minimum during winter. Another species of 
Ceriodaphnia which could not be identified upto species level, 
Ceriodaphnia sp., was recorded in all the samples of Lai Diggi 
pond whereas in Medical College pond, it was found to be absent 
during October and November, 1985. In Lai Diggi, maximum number 
was noted during summer and minimum during winter as in the case 
of C. reticulata, whereas in Medical College pond, highest number 
was noted during May, 1986 and low during August (Sp) and 
50 
September 1986 (S-,^ ).. 
Daphnia carinata also followed the same pattern of occurrence 
as noted for Cerlodaphnia sp. It was found in greater densities 
in Lai Diggi pond and low in Medical College pond. In Lai Diggi 
pond, its maximum number was found during December, 1985 (S-i), 
November, 1985 and March, 1986 (S2), while in Medical College 
pond, its maxima number was noted during March, 1986. This 
species has been described as an indicator of slightly polluted 
condition and has been reported to be observed in slightly 
polluted points in rivers of Northern India receiving industrial 
waters (Verma et. §0L,, 1978). 
Moina sp. and Simocephalus sp. were observed in Lai Diggi 
pond only. Moina sp. was absent during January to April, 1986 
(station 3-j^) and April, to June, 1986 (Station Sp). Simocephalus 
sp. was only found during winter months but in quite good numbers. 
The occurrence and distribution of Bosmina sp. and 
Bubranch!pus sp. in Lai Diggi and Medical College pond respec-
tively are given in Tables 19 to 22. They have also showed wide 
fluctuations in their existence providing evidences of favou-
rable and unfavourable conditions due to incoming polluted 
effluents during different periods of investigation. 
COPEPODA 
The nvunber of d i f fe ren t s tages of copepoda i . e . adu l t s , 
copepodid and naupl i i var ied g r e a t l y in both the ponds during 
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di f fe ren t aeaaons. Among the copepods, cyclopoids contr ibuted 
the maximxim number as compared to ca lanoids . The cyclopoids 
and calanoids were represented by Me so cyclop 9 hyal lnus . 
M. l eucka r t . Cyclops y i r i d i s . Cletocamptus sp, and Diaptomus spp. 
The ana lys i s of the da t a indica ted tha t t h i s group, in genera l , 
had higher populat ion d e n s i t i e s during March to May, 1986 and 
September, 1986 at both the s t a t i o n s in Lai Diggi pond (Figs.24 
and 25). In Medical College pond, i t was found t o be in higher 
q u a n t i t i e s during January, 1986 (a t both s t a t i o n s ) and September, 
1986 ( a t S ta t ion 33). 
Mesocyclops hyalinus was the most dominant species of the 
group cyclopoids and was noted throughout the study period in 
Lai Diggi pond, whereas i n Medical College pond i t was found to 
be absent only during October, 1985. High numbers in both ponds 
were noted during Apri l , 1986, and lower values were recorded 
during January, 1986 (Lai Diggi pond) and August, 1986 (Medical 
College pond). Another species of Mesocyclops. M. l eucka r t . was 
found to be absent during October to November, 1985 and September, 
1986 in Lai Diggi pond, while in Medical College pond i t was only 
noted during February to June, 1986. They were much abundant 
during ear ly summer (Lai Diggi pond) and spring months (Medical 
College pond). 
Cyclops v i r i d i s was another important copepoid but i t s 
number was never recorded more than 84 per l i t e r . In both the 
ponds, the number ranged from 8 to 84 per l i t e r (Tables 19 to 22). 
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Among h a r p a c t i c o i d a , Gletocamptus s p . was noted during 
January t o Febiifuary, 1986 and August t o September, 1986 i n 
La i Diggi pond, whereas i n Medioal Col lege pond i t was observed 
only dur ing J anua ry t o Jfebruary, 1986. Canthocamptus sp . was 
only n o t i c e d i n Medical Col lege pond (Tables 21 and 2 2 ) . 
Among c a l a n o i d s , Maptomus spp . were noted only i n Medical 
Col lege pond and t h e i r occu r r ence was on ly found dur ing e a r l y 
win te r months and monsoon months. 
EGGS^ AND NAUPLII 
During q u a n t i t a t i v e a n a l y s i s a l l the eggs of the r o t i f e r q , 
c r u s t a c e a n s and a l l t he copepodi te and n a u p l i e r s t a g e s of copepods 
were lumpled t o g e t h e r . The r e s u l t s of coun t ings a re g iven i n 
Tables 19 to 22 and i l l u s t r a t e d i n P i g s . 24 and 25. The d i f f e r e n c e 
in shape , s i z e and d i f f e r e n t n a u p l i e r s t a g e s and eggs of d i f f e r e n t 
zooplankton c a t e g o r i e s were noted which helped i n t h e i d e n t i f i c a t i o n 
of s e v e r a l s p e c i e s of the same genus . I n t h e p r e s e n t i n v e s t i g a t i o n , 
maximum number of eggs and n a u p l i i were noted dur ing January to 
A p r i l , 1986 and aga in i n J u l y to August, 1986 i n Lai Diggi pond. 
In Medical Col lege pond, they were much abiindant thro\ ighout t h e 
sampling except dur ing January t o May, 1986, dur ing which t h e i r 
c o n c e n t r a t i o n was q u i t e low i n comparison to o t h e r months 
( P i g s . 24 and 25) . Seasonal f l u c t u a t i o n s i n the number of eggs 
and n a u p l i i showed t h a t t o t a l p roduc t ion of eggs and n a u p l i i i n 
53 
Lai Diggi pond was higher during winter and monsoon months 
whereas in Medical College pond, it was higher during October 
to December, 1985 and June to September, 1986 indicating the 
periods of reproduction in rotifers and copepods. 
TEMPERATURE GHiUIGES IN LAL JEGQl POND 
Air Temperature(c°) Surface Water Temperature(c^ 
Months S t a t i o n s ' —"^— 
Values Mean 3 . E r r o r Values Mean ' S. E r r o r 
2^-° 25.50 + 0.50 ^ ^ ' ^ 23.25 + 0 .75 
25.0 " 22.5 
^^'^ 22.50 + 1.50 ^-"-^ 19.50 + 2.00 
21.0 ~ 17 .5 
^^ • ° 20.25 + 1.25 -"-^'^ 16.50 + 0.50 
21.5 ~ 17 .0 
^•^'^ 19.75 + 1.25 ^^'^ 15.25 + 0.75 
18 .5 " 14 .5 
^•"••^ 21.00 + 0.00 •'-^•^ 16.75 + 0 .75 
21.0 " 17.5 
^•"••^ 28.25 + 3.25 ^^'^ 22.50 + 1.00 
25.0 " 21.5 
^^•^ 28.75 + 4.57 ^ ^ ' ^ 26.00 + 0.50 
34.0 " 26.5 



































^5*° 33.00 + 0 .00 ^ ^ ' ^ 
33.0 " 29.5 
5^-5 52.50 + 2.00 ^^ '^ 
30.5 " 27.5 
^^'^ 34.00 + 0 .50 ^^*^ 
33.5 " 31.0 
^^•^ 31.50 + 1.00 ^^ '^ 
30.5 " 29.5 
^ ^-  29.75 + 0.25 
^ • 3 ^'^ 29.50 + 2.00 
'^ ^ '^ 31.50 + 0 ,50 
.  
'  29.50 + 0.00 

























TABLE - 2 
THMPERATURE CHANGES IN 
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JABLE - 4 
V^UB3 OF EXTINCTION COSFFICIBNT IN THE PONDS 
La i Diggi Pond Medical Col lege Pond 
























































TABLE - 5 
SBASQNjtf^  VAR^ ATIONg IN TRANgPARgNQY, TUHB^ pijTY 
Months Stations Transparency Turbidity Phytoplankton 





































































































TABLE - 6 
3BA30NAL VARIATIONS IN TRANSPARENCY. TURBIDITY 
A^D PHYTOPLANKTON IN MEDICAL COLLEGE POND 
Months Stations Transparency Turbidity Phytoplankton 

































































































TABLE - 7 
SEASONAL CHANGES IN THE GARBONDIOXIDE. CARBONATE. BICARBONATE 
HYDROGEN ION CONCENTRATION AND PHYTOPLANKTON IN LAL DIGGI POND 
Carbondioxide Carbonate B ica rbona t e To t a l Phyto 
p l ank ton 
(mg/1) (mg/1) (no/ml) 
Nil 395.0 1560 
Nil 450.0 1792 
Nil 475.0 1619 
Nil 650.0 1755 
Nil 725.0 1610 
Nil 750.0 1763 
Nil 700.0 2073 
Nil 780.0 2254 
Nil 540.0 2434 
Nil 575.0 2393 
220.0 805.0 3018 
250.0 815.0 2467 
293.0 825.0 3063 
306.0 880.0 2995 
344.0 800.0 2360 
363.0 815.0 2612 
314.0 590.0 1865 
329.0 620.0 2264 
N i l 455.0 1757 
Ni l 544.0 1852 
N i l 330.0 2284 
Ni l 360.0 2546 
N i l 280.0 1493 

















































































N i l 
N i l 
Ni l 
N i l 
N i l 
N i l 







JABLB - 8 
SEASONAL CHANQB3 IN THE GAKBONDIOXIDB, OARBONATB. BICARBONATB 
HYDROOBN ION QONOENTRATION AND PHYTOPLANKTON IN MBmCAL GOLLEOE POND 
Months Stations pH Carbondioxlde Carbonate Bicarbonate Total Phyto-
plankton 
(og/l) (mg/l) (mg/l) (no/ml) 
60.0 340.0 1398 
55.0 350.0 1408 
80.0 340.0 1674 
80.0 340.0 1691 
N i l 500.0 2111 
38.0 400.0 2140 
N i l 310.0 2095 
N i l 310.0 2150 
N i l 305.0 2026 
N i l 335.0 2154 
150.0 425.0 1838 
136.0 365.0 1815 
190.0 380.0 1839 
165.0 375.0 1797 
220.0 415.0 2141 
190.0 345.0 2168 
240.0 520.0 1582 
220.0 560.0 1667 
N i l 230.0 1680 
Ni l 180.0 1692 
N i l 260.0 1655 
Ni l 215.0 1502 
50.0 235.0 1346 























































N i l 
N i l 
N i l 







N i l 
N i l 
N i l 
N i l 
N i l 
N i l 
N i l 





N i l 
N i l 
TABLE - 9 
SEASONAL VARIATIONS IN DISSOLVED OXYGEN (DO). BIOLOGICAL OXYGEN 
DEMAND (BOD). CHEMICAL OXYGEN DEMAND AND PHYTOPLANKTON 
NUMBERS IN LAL DIGGI POND 




































































































To ta l Phyto 
p lank ton 
(no/ml) 

























TABLE - 10 
SEA30Ni\L VARIATIONS IN DISSOLVED OXYGEN (DO). BIOLOGICAL OXYGB^ J 
DEMAND (BOD). CHEMICAL OXYGEN DEMAND AND PHYTOPLANXTON 
WTMBBRS IN MBniGAL GOLLBQB POND 









1 1 . 7 




1 0 . 5 
l l o 4 
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1493 
.33AS0NAI. VARlAlIOKg IN TH5 ABnOANOB OF DI?F3? 
\3L3 - 14 
SsS*Opl|BJcton( n o / m l ) 
( 3 . G . A . ) 
O c t o b e r Hovember December 
1995 1985 1985 
r a n u a r y ? e o r u a r y March A.oril Ila^ J u n e J u _ . August Seotemtier 
_9Sb 1 9 8 D 198t> 1986 19So x986 1^5o 198b 1^05 
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TABLE - i ; 
SSAgONjO. VARIATIONS IN TH3 AB'JKBANCB 0 ? :)I?F335HT PHYTOPI J-'»"g?ON ggNl^RA Z", W3r)IC r . COLLgS" vcn A? -TATIOHrl 




O s c i l l a t o r i a 
A n a b a e n a 
Meris inoT)edia 
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K o s t o c 
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TOTAL 
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: U L 3 - 16 
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TABLB - 17 
3SA30NAL 0HANGS3 IN THE PSRGBNTAQB3 OP DIFFBRBNT GROUPS 
p? y^ YTOPLANKTON IN LAL DIGGI PONp 
Months S t a t i o n s Myxophy- Chlorophy- B a c i l l a - Desmidia- Bugleno-
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TABLE - 18 
3BA30NAL CHANGES IN THE PERCENTAGES 0? DIFFERENT GROUPS 
OF PHYTOPLANKTON IN MEDICAL COLLEGE POND 
Months S t a t i o n s Myxophy- Chlorophy- B a c i l l a - Desmidia Eii^leno-
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Figo 1 - Map of the Lai Diggt Pond, showing 
s i t e of co l lec t ing sample. 
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Fig. 1 
? i g . 2 - Map of the Medical College Pond, showing 
s i t e of co l lec t ing sample. 

Fig. 3 - Seasonal variations in air and surface 
water temperatures in ponds. 
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Fig. 4 - Seasonal variations in light transparency 
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Fig, 5 - Seasonal variations in light transparency 
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Fig. 6 - Regression l ines indicating direct correlation 
between transparency and turbidi ty {% transmi-
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Pig. 7 - Regression lines indicating direct correlation 
between transparency and turbidity (% transmi-
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Fig. 8 - Seasonal variations in phyto plankton numbers 
and light transparency values in Lai Diggi 
Pond. 
Transparency 0 0 
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Pig. 9 - Seasonal variations in phytoplankton numbers 
and light transparency values in Medical 
College Pond. 
Transparency 0 ^-0 
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Fig, 10 - Seasonal va r i a t i ons in l i g h t t ransparency 
and pH values in Lai Diggi Pond, 
Transparency 0 0 
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Fig. 11 - Seasonal variations in light transparency 
and pH values in Medical College Pond. 
Transparency 0 -0 
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? ig . 12 - Regression l i n e s ind ica t ing d i r ec t co r re l a t ion 
between phytoplankton ntimbers and dissolved 
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Fig. 13 - Regression l i n e s ind ica t ing d i r e c t c o r r e l a t i o n 
between phytoplankton nujnbers and dissolved 
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Fig. 14 - Regression l i n e s ind ica t ing an inverse 
co r re l a t ion between phytoplankton numbers 
and chemical oxygen deraond(GOD) values in 
Lai Diggi Pond. 
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Fig. 15 - Regression l i n e s ind ica t ing an inverse 
co r re l a t ion between phytoplankton numbers 
and chemical oxygen demond(GOD) values in 
Medical College Pond. 
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Fig. 16 - Regression l i n e s indica t ing an inverse 
co r r e l a t ion between phytoplankton mimbers 
and b io log ica l oacygen danond(BOD) values 
in LeO- Diggi Pond. 
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Fig. 17 - Regression l i n e s ind ica t ing an inverse 
co r re l a t ion between phytoplankton numbers 
and b io logica l oxygen demond(BOD) values 
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Fig, 18 - Seasonal v a r i a t i o n s in percentages of d i f f e ren t 
groups of phytoplankton in Lai Diggi Pond. 
Myxophyceae 
Ghlorophyceae 
Baci l lar iophyceae 



























« • « 











• • • 
• • • 





• 4 . 
• • « 
































































• • • 
» • 
0 N D J 
1985 
F M A M J J A S 
-86 
Fig. 18 
Fig. 19 - Seasonal v a r i a t i o n s in percentages of d i f fe ren t 
groups of phytoplankton in Medical College Pond. 
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Pig. 20 - Seasonal v a r i a t i o n s in phytoplankton numbers 
and pH values in Lai Diggi Pond. 
Phytoplankton 0 0 
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Fig. 21 - Seasonal variations in phytoplankton numbers 
and pH values in Medical-College Pond. 
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Fig. 22 - Seasonal variations in phytoplankton and 
zooplankton numbers in Lai Diggi Pond. 
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Pig. 23 - Seasonal variations in phy to plankton arxi 
zooplankton nvimbers in Medical College 
Pond. 
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i I I > I I I ' ' I t 
X J. J I L 
0 N D J F M A 
1985-86 
Fig. 23 























Fig. 24 - Seasonal v a r i a t i o n s i n percentages of d i f fe ren t 
groups of zooplankton i n Lai Diggi Pond. 
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Fig. 25 - Seasonal v a r i a t i o n s in percentages of d i f f e r nt 
gxX)ups of zooplankton in Medical College Pond. 
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SUMMARY 
Two pondn, namoly Lai IH^f;! Pond and Medical QoMap^e Pond, 
wore selected for the study. tioth are sewage-fed polluted 
freshwater bodies receiving wastes from surro;inding l o c a l i t y 
and Medical College hosp i ta l r e spec t ive ly . 
Seasonal .changes in water temperature, t ransparency and 
t u r b i d i t y were noted from October, 1985 to September, 1986. 
Signif icant r e l a t i onsh ips were noted between a i r and water 
temperature, transparency and t u r b i d i t y , t ransparency and t o t a l 
so l ids and between transparency and t o t a l dissolved s o l i d s . 
»rfide seasonal f luc tua t ions were noted in free GOp. These 
f luc tua t ions were mainly due to changes in photo synthe t ic 
a c t i v i t y of green aquat ic organisms, decomposition of organic 
mat ters by microbes in the t ropho ly t i c zone and occurrence of 
carbonic acid in the incoming ra in water. 
Carbonates were always recorded in appreciable q u a n t i t i e s 
in both the ponds vriien free COp was hat)pened to be absent . 
Concentrations of bicarbonates showed qu i te d i f ferent 
trend in each pond. I t was found to be d i r e c t l y affected by 
the presence of free GOp. 
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The pH of t he aurface waters in Medical College Pond was 
a lka l ine throughout the i nves t i ga t i on , whereas i n Lai Diggi 
Pond i t varied from ac id ic to a lka l ine in d i f fe ren t months. 
Mean monthly dissolved oxygen contents of surface water 
were always more than 4.0 rag/I in both the ponds and showed 
a d i r e c t r e l a t i onsh ip with phytoplankton dens i ty . 
The monthly v a r i a t i o n s in the BOD (Biological oxygen 
demand) and GOD (Chemical oxygen demand) were noted. Higher 
values were noted in the month of July , 1986 in Lai Diggi Pond 
and in the month of August, 1986 in Medical College Pond. I t 
may be explained in terms of organic po l lu t ion caused by sewage 
and domestic e f f luents enter ing in to these water bodies during 
monsoon months. 
Production of phytoplankton in these water bodies was also 
found to be d i r e c t l y re la ted with DO, BOD and COD. 
Among the n u t r i e n t s only calcium, chlor ide , phosphate-
phosphorus, s i l i c a and ammonia-nitrogen were s tud ied . They did 
not show any d i rec t r e l a t i o n s h i p with bio-product ion. Becatise 
of eu t rophica t ion t h e i r concentrat ions were always found qui te 
high. 
The phytoplankton contained 45 genera in Lai Diggi Pond 
and 44 genera in Medical College Pond. In Lai Diggi Pond, five 
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c lasses of phytoplankton in order of t h e i r abundance were 
myxophyceae, euglenophyceae, chlorophyceae, bacil lariot)hyceae 
and desmidiaceae while in Medical College Pond the order of 
t h e i r abundacne was myxophyceae, chlorophyceae, b a c i l l a r i o -
phyceae, euglenophyceae and desmidiaceae. Seasonal d i s t r i -
bution of t o t a l phytoplankton in both the ponds showed a diacmic 
type of d i s t r i b u t i o n . An inverse r e l a t i o n s h i p between pH and 
phytoplankton was also noted. 
The occurrence of po l lu t ion ind ica to r organisms such as 
Anacystis, Coelosphaerium, Navicula and Closterium more than 
50 in nvunber per ml throughout the inves t iga t ions ind ica te the 
pol luted nature of these ponds. In Lai Diggi Pond, Bu^lena and 
Phacus were more abundant as compared to Medical College Pond 
which i n d i c a t e s t ha t Lai Diggi Pond i s more pol lu ted than Medical 
College Pond. 
Zooplankton consist of twenty f ive species belonging to 
th ree main groups, namely r o t i f e r a , cladocera and copepoda. In 
Lai Diggi Pond, r o t i f e r s were represented by nine st)ecies, 
cladocera by s ix and copepoda by four species only, whereas in 
Medical College Pond the r o t i f e r s , cladecera and copepods were 
represented by s ixteen, th ree and six species r e spec t ive ly . 
Eggs and naupl i i were also counted but together . They were 
noted in g r e a t e r quan t i t i e s during winter and mansoon months 
in both the ponds. Seasonal changes in zooplankton production 
57 
in both the ponds closely followed the same trend as that of 
phytoplankton, showing a direct relationship between these 
two groups of organisms. 
-4 ^ ' 
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